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The androgen receptor (AR) belongs to the family of nuclear
receptors, whose role is accomplished via the genomic pathway.
The AR binds testosterone and dihydrotestosterone and interacts
with specific sequences of DNA in the promoter region of genes
known to be involved in cellular proliferation and differentia-
tion. The AR has been extensively investigated in sexual tissues
and brain tissue and spinal cord of adult birds and mammals.
Recently the AR has been described in embryonic and adult
neural stem cells. However there is no information regarding the
presence and role of the AR in the early development of the
central nervous system. We investigate the existence of the AR
in the neural tube of birds and mammals. We have assessed the
expression of the AR's mRNA in cerebral vesicles of chicken
and mouse embryos of stages near after the closure of the neural
tube (stages 13 and 18 HH for chicken and E9.5 for mice). Using
immunohistochemical techniques we observed nuclear staining
for AR protein in the neural tube (including cerebral vesicles) the
notochord, the dermomyotome, and the mesonephros. The
distribution of the positive cells for AR's protein followed the
same pattern in both species. Some of the questions that arise are
about the beginning of the expression of the AR, its role during
these stages of development and its pathways of activation, since
some interactions has been outlined between the AR and β-
catenin, a transcription factor of the Wnt pathway.
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BMP family members (BMP2, 5, 7) and their antagonists
(CHORDIN, NOGGIN) are expressed in the roof plate (RP) and
floor plate (rFP) of the developing chick midbrain. To under-
stand the role of BMP signaling in midbrain patterning, we
electroporated the BMP antagonist NOGGIN. The attenuation
of BMP signaling resulted in a dramatic reduction of overall
midbrain size. This was accompanied by a disproportionate loss
of dorsal cell types including dorsal midbrain marker PAX7,
neural crest marker ZIC1 and RP markers (LMX1, WNT1).
Interestingly, NOGGIN electroporations targeted to the rFP
resulted in an expansion of medial regions of the rFP at the
expense of lateral regions. In addition, the ventral midline
displayed a “notched” or deeply concave appearance rather than
a “flat” appearance displayed by the ventral midlines of EGFP-
electroporated controls. Changes in cell-shape were also noted
at the ventral midline following NOGGIN electroporations.
Surprisingly, the loss of lateral rFP and the expansion of medial
rFP did not cause significant alterations in the specification of
midbrain cell-fates. We conclude that dorsally expressed BMPs
(RP) have a role in dorsal cell-fate specification; however, the
role of ventrally expressed BMPs is more complex. Ventrally,
BMP signaling appears to be required for differential patterning
of subregions of the rFP and shaping of the neural tube, but not
in specifying ventral midbrain fates. Finally, BMP signaling
appears to be a regulator of midbrain size.
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Regulatory factor X (RFX) homologs in invertebrates are
important for ciliated sensory neuron differentiation and deve-
lopment but no similar function has been associated with the
mammalian RFX genes. Using an ENU-induced genetic scre-
ening strategy we have generated a mouse line with a point
mutation in the dimerization domain of the winged-helix trans-
cription factor, RFX4, which renders themutantRFX4L298P pro-
tein functionally null. During early embryogenesis, Rfx4 is
expressed throughout the spinal cord. RFX4L298P mutants fail to
form the floorplate, suggesting defects in Shh signaling. Rfx4 is
also expressed in the dorsal telencephalon. Using a panel of
cortical–subcortical markers revealed a dorsal shift in cortical
and subcortical tissues and loss of pallial–subpallial boundary.
In attempts to understand the mechanism by which RFX4
regulates development of the CNS, direct targets of RFX4
were identified by chromatin immunoprecipitation–microarray
(ChIP-chip) and microarray techniques. One potential target
identified was IFT172, an intraflagellar transport protein neces-
sary for primary cilia formation and function, and for Shh sig-
naling/Gli3 repressor activity. Downregulation of IFT172 in
RFX4L298P mutants was confirmed by in situ hybridization and
overlapped with defects in cilia formation in the developing
telencephalon and spinal cord. These data indicate that RFX4
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